Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.022; wR factor = 0.051; data-to-parameter ratio = 20.5. organic compounds o1870 Saeed et al.
The title compound, C 14 H 10 BrN 3 O 3 S, crystallizes as two concomitant polymorphs that differ in colour (one yellow and one colourless). Only the structure of the colourless form could be determined. The molecule exists in the thioamide form with an intramolecular N-HÁ Á ÁO C hydrogen bond across the thiourea system. Molecules are linked into layers parallel to (120) by BrÁ Á ÁO nitro contacts [3.103 (1) Å ], classical hydrogen bonds from the other NH function to the S atom and N nitro Á Á ÁO C contacts. The layers are linked by weak C-HÁ Á ÁO nitro hydrogen bonds to produce the observed threedimensional network.
Related literature
For general background to thiourea complexe, see: Ugur et al. (2006) . For the biological activity of thiourea derivatives, see: Glasser & Doughty (1964) = 87.511 (4) V = 726.08 (6) Å 3 Z = 2 Mo K radiation = 2.99 mm À1 T = 100 K 0.3 Â 0.2 Â 0.2 mm
Data collection
Oxford Diffraction Xcalibur Eos diffractometer Absorption correction: multi-scan (CrysAlis Pro; Oxford Diffraction, 2009) T min = 0.945, T max = 1.000 (expected range = 0.520-0.550) 24890 measured reflections 4234 independent reflections 3438 reflections with I > 2(I) R int = 0.025 Refinement R[F 2 > 2(F 2 )] = 0.022 wR(F 2 ) = 0.051 S = 0.96 4234 reflections 207 parameters 2 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.81 e Å À3 Á min = À0.80 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) x À 1; y þ 1; z þ 1; (iii) x À 1; y; z; (iv) Àx; Ày þ 2; Àz þ 1.
Data collection: CrysAlis Pro (Oxford Diffraction, 2009); cell refinement: CrysAlis Pro; data reduction: CrysAlis Pro; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP (Siemens, 1994); software used to prepare material for publication: SHELXL97. However, some of these metals are present in trace amounts as essential elements for biological systems and also play an important role in bioinorganic chemistry. In order to understand the role of these metal ions in biological systems, structural studies of biological compounds and their metal complexes are extremely important. Compounds containing carbonyl and thiocarbonyl groups occupy an important position among organic reagents as potential donor ligands for transition metal ions (Ugur et al., 2006) . The molecule of the title compound is shown in Fig. 1 . It crystallizes in the thioamide form with an intramolecular hydrogen bond N1-H01···O1. Bond lengths and angles may be regarded as normal. The central moiety N1-C7( S)-N2-C8(O1) is essentially planar (mean deviation 0.09 Å) and subtends interplanar angles of 38.42 (4)° and 56.27 (4)° with the aromatic rings at C1 and C9, respectively. This is also reflected by the corresponding torsion angles C7-N1-C1-C6 43.7 (2)° and N2-C8-C9-C14 -50.8 (2)°.
The molecular packing is determined by a variety of intermolecular contacts. The molecules are linked to chains parallel to [211] by the halogen bond Br···O2 3.103 (1) Å, with an angle C4-Br···O2 of 176.07 (5)° (operator: x -2, y + 1, z + 1).
The chains are crosslinked by the classical H bond N2-H02···S (Table 1 ) and the contact N3···O1 2.957 (1) Å, with an angle C12-N3···O1 of 88.60 (7)° (operator: -x + 1, -y + 1, -z), to form layers parallel to (120). The layers are connected by the weak H bond C5-H5···O3 to give the observed three dimensionial structure (Table 1) . Further borderline H···X interactions are also listed in Table 1 for the sake of completeness but are probably of minimal structural relevance.
Experimental
A solution of 4-nitrobenzoyl chloride (0.1 mol) in dry acetone (80 ml) was added dropwise to a suspension of ammonium thiocyanate (0.1 mol) in acetone (50 ml) and the reaction mixture was refluxed for 30 minutes. After cooling to room temperature, a solution of 4-bromoaniline (0.1 mol) in acetone (25 ml) was added and the resulting mixture refluxed for 1.5 h. The reaction mixture was poured into five times its volume of cold water, upon which the thiourea precipitated.
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The product was recrystallized from ethyl acetate as intensely yellow crystals. However, these crystals, despite near-perfect optical appearance under the microscope, proved to be unusable for X-ray analysis because their diffraction patterns were very weak and diffuse. A few large colourless prisms were therefore selected from the same sample and proved to be of diffraction quality. Clearly the title compound is polymorphic, and one may speculate that the different colours may arise from different H bonding patterns.
Refinement
The NH hydrogen atoms were refined freely, but with an N-H distance restraint of 0.82 Å and an associated notional e.s.d. Angle to previous plane (with approximate e.s.d.) = 6.52 (0.17) * 0.0000 (0.0000) N3 * 0.0000 (0.0000) O2 * 0.0000 (0.0000) O3
Rms deviation of fitted atoms = 0.0000
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S 0.23307 (5) 0.59552 (4) 0.59750 (3) 0.01794 (7) 0.0143 (7) 0.0210 (7) 0.0409 (9) 0.0034 (5) −0.0035 (6) −0.0112 (6) C4 0.0198 (7) 0.0134 (6) 0.0216 (7) 0.0039 (5) 0.0066 (5) −0.0024 (5) C5 0.0259 (7) 0.0191 (7) 0.0194 (7) 0.0051 (6) −0.0044 (6) −0.0066 (5) C6 0.0159 (6) 0.0217 (7) 0.0220 (7) 0.0033 (5) −0.0045 (5) −0.0063 (5) C7 0.0143 (6) 0.0124 (6) 0.0142 (6) −0.0009 (5) 0.0004 (5) −0.0023 (5) C8 0.0170 (6) 0.0160 (6) 0.0120 (6) 0.0019 (5) 0.0007 (5) 0.0000 (5) C9 0.0171 (6) 0.0161 (6) 0.0087 (5) 0.0048 (5) −0.0009 (5) 0.0004 (5) C10 0.0161 (6) 0.0227 (7) 0.0149 (6) 0.0029 (5) −0.0040 (5) −0.0011 (5) C11 0.0232 (7) 0.0181 (6) 0.0129 (6) 0.0029 (5) −0.0045 (5) −0.0036 (5) C12 0.0185 (6) 0.0170 (6) 0.0099 (5) 0.0073 (5) −0.0002 (5) −0.0007 (5) C13 0.0141 (6) 0.0196 (6) 0.0123 (6) 0.0036 (5) −0.0019 (5) −0.0006 (5) 
